Discovery of a new class of type 1 methionine aminopeptidases that have relaxed substrate specificity.
Methionine aminopeptidases (MetAPs) are a class of enzymes evolved to cleave initiator methionine in 60-70% of the total cellular proteins in all living cells. Based on their sequence differences, they are classified into Type 1 and Type 2. Type 1 is further divided into Type 1a, 1a', 1b, 1c and 1d. Irrespective of various classifications, all MetAPs reported till date displayed hydrolytic activity against peptides that contain only methionine on the N-terminus. A cysteine at the top of the active site in all the Type 1 structures is reported to be critical for the specificity. Mutation of this cysteine to serine or asparagine leads to loss of specificity. In the present study, we have identified a class of MetAPs in some of the proteobacteria that have an asparagine at this site. Most of the proteobacteria that contain MetAP1n are pathogenic in nature. Biochemical and structural studies on two proteins, one from each of V. coralliilyticus and K. pneumoniae confirm that these enzymes cleave leucine in addition to methionine. Crystallographic and homology modeling studies suggest that relaxed substrate specificity of this new class of enzymes could be due to the increased flexibility in the active site. Since this new class has an asparagine at the critical position that probably contributes for the relaxed substrate specificity and also differentiates them from other Type 1 MetAPs, we classified them as Type 1n.